INTRODUCTION
According to estimates from WHO, anaemia affects 1.62 billion people (1.50-1.74) globally; about 23.9% (164 million) of people 60 years and above have anaemia.
[1]
The global prevalence of anaemia in the general population as well as the general out-patient clinics is not clearly defined. Anaemia is a recurring healthcare problem in developing countries including Nigeria. [2] In Nigeria, studies on anaemia were more focused on children and 11 pregnant women. [3, [4] [5] [6] [7] [8] Nonetheless, two Nigerian studies reported anaemia prevalence of 21.7% and 51.8% in the general population. [9, 10] The magnitude of the impact of anaemia cuts across epidemiologic groups. It is evident in young and older age, pregnant women and human immunodeficiency virus (HIV)-infected individuals. [11, 12] Many factors have been found to be associated with anaemia. They include sex, age, ethnicity, socio-economic status, physical and mental health, dietary habits, environment, gynaecological/obstetric history, malignancies, cytotoxic medications and hereditary make-up. [9, 13, 14] Some studies have demonstrated some risk factors for anaemia. They include helminthic infestations, peptic ulcer disease, haemorrhoids, iron deficiency, use of non-steroidal anti-inflammatory drugs, postpartum haemorrhage, menorrhagia, repeated pregnancies, body mass index (BMI) and vegetarian diets. [9, 14, 15] Anaemia has overwhelming effects across all segments of human development. Maternal mortality, high perinatal mortality, high premature delivery, weakness and diminished physical activity; low birth weight, impaired cognitive performance, motor development, and poor academic achievement have all been observed at various levels of anaemia. [9, 15, 16] Although anaemia attributable to haematological disorders pose great challenges in Nigeria, the impact of infectious and nutritional causes of anaemia as well as anaemia from chronic disease is overwhelming. [9, 11, 17] There is a paucity of studies on anaemia in the general outpatient clinics and the general population emanating from Nigeria. This study was therefore set out to evaluate the prevalence and associated factors of anaemia in adults attending a general out-patient clinic in Owerri, Southeast Nigeria. This will help in early identification of patients with Anaemia and the factors which influence Anaemia in the general out-patient clinics with a view to effecting early interventions to whittle down these factors and by extension, anaemia.
METHODOLOGY
This was a cross-sectional study involving 136 subjects consecutively drawn from the General Out-patient Department (GOPD) of FMC, Owerri, Nigeria. It was carried out between March and June 2011. Subjects recruited for the study were in the age range of 16- Informed written consent was obtained from all the subjects who participated in this study. The study was approved by the Ethical Research Committee of the hospital.
With the aid of a questionnaire, demographic, anthropometric and other relevant data were obtained from each of the subjects. The questionnaire was administered by two of our trained laboratory technicians, who collected all the relevant data. It was not, however, pretested, as it was carried out in the hospital; there was virtually no difficulty in collecting the data. The purpose and reasons for the study were explained to the subjects in English language, and in native language for those that did not understand the former. The age, gender, place of origin, and place of domicile were obtained. Height was taken with the subject in light dress, without cap, head gear or shoes, and recorded in meter (m). Weight was measured using a weighing scale and recorded in kilogram (kg). BMI was determined as the ratio of weight/height 2 (km/m 2 ).
Clear instructions were given to all the subjects on how to collect 24-hour urine sample. A daytime random spot urine sample and blood samples were collected at the end of the 24-hour urine sample collection. [19] From the random spot urine samples collected, spot urine protein (SUP), spot urine creatinine (SUCr) and spot urine osmolality (SUOsm) were performed. Also from the 24-hour urine samples collected, 24-hour urine protein (24HUP), 24-hour urine creatinine (24HUCr) and 24-hour urine osmolality (24HUOsm) were performed. Haemoglobin (Hb) and serum creatinine were performed on the blood samples collected. Other tests done from the blood samples were HIV screening test, fasting serum lipid profile (FSLP) (total cholesterol, triglyceride, high density lipoprotein cholesterol (HDL), low density lipoprotein cholesterol (LDL). Osmolality was determined by freezing point depression method using Precision Osmette 5002 osmometer, creatinine by modified Jeff's method and protein by photometric method. Creatinine Clearance (ClCr) was determined. [19] Potential predictors of anaemia evaluated were: SCr, SUOsm, SUP, SUCr, 24-hour urine volume (24HUV), 24HUP, 24HUCr, 24HUOsm, serum cholesterol, serum triglyceride, serum HDL, serum LDL and ClCr.
Definition of Terms
Anaemia was defined according to World Health Organization (WHO) criteria: [20] No anaemia: Hb≥13.0g/dl in males and Hb≥12.0g/dl in females. 
Statistical analysis
The data were analyzed using SPSS version 17.0 (SPSS Int. Chicago, II, USA). The distribution and characterization of clinical and laboratory features among subjects with anaemia and those without anaemia were analyzed using cross-tabulation, while statistical significance of association of these variables with anaemia was determined using chi square. Correlation statistics were used to determine association of variables with anaemia, (defined here as Hb<12.0g/dl). Multivariate linear regression analyses were used to determine the strength of variables to predict anaemia. P≤0.05 was taken as statistically significant. [19] 
RESULTS
The subjects who participated in this study were 136. None of the subjects has incomplete sample or data collection. As a result, there was no attrition. Out of these 136 subjects, 38 (27.9%) were males while 98 (72.1%) were females. Table 1 shows the characteristics of the study subjects. The mean age of the subjects was 39±12 years. The mean Hb was 12.9±2.1g/dl in males and 12.1±1.3g/dl in females. Hb≤13.0g/dl was present in 23.5% of the male subjects, while Hb ≤12.0g/dl was present in 26.7% of the female subjects. Overall, Hb> 12.0g/dl was present in 101(74.3%), Hb≤12.0g/dl in 35(25.7%), Hb 10.0-12.0g/dl in 29(21.3%), Hb 7.0-9.9g/dl in 6(4.4%) of the study subjects. Out of 35 subjects that have Anaemia (Hb ≤12.0g/dl), 10(28.6%) were males while 25(71.4%) were females. There was no statistically significant difference in mean Hb values between males and females who have anaemia, p=0.923.
The distribution and characterization of variables among the subjects with anaemia and those without anaemia are shown in 
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This showed that the prevalence of anaemia increased with underweight.
There was significant association between anaemia and serum TG, p=0.11. Among 35 subjects with anaemia, 30(85.7%) have desirable TG, 3(8.6%) have borderline TG while 2(5.7%) have high TG. This demonstrated that the prevalence of anaemia declined as TG increased.
There was no significant association between anaemia and ClCr, p=0.427, gender, p=0.923, serum Cholesterol, p=0.197, Serum LDL, p=0.055, serum HDL, p=0.905. Table 3 shows the correlation of variables with Anaemia. There was statistically significant correlation between anaemia and BMI, and serum LDL and serum cholesterol. Conversely, there was no significant correlation between Anaemia and SUP, SUCr, SUOsm, 24HUP, 24HUCr, 23HUOsm, serum HDL, SCr, ClCr.
There was strong correlation between serum LDL and serum cholesterol (r=0.95), serum TG and serum HDL (r=0.78), and mild correction between serum HDL and serum cholesterol (r=0.47) in subjects with anaemia.
Multivariate linear regression analysis of anaemia with variables is shown in table 4. Only serum cholesterol predicted anaemia, p=0.030, in the study subjects; BMI, p=0.176, and serum LDL, p=0.051, did not predict anaemia. 
DISCUSSION
This study showed anaemia prevalence of 25.7% in adults attending a general out-patient clinic in FMC, Owerri, Southeast Nigeria. There was significant association between anaemia and BMI, p<0.00.1. There was significant association between anaemia and serum TG, p=0.11.
The prevalence of anaemia of 25.7% in subjects attending the general out-patient clinics in FMC, Owerri, Nigeria, found in this study is similar to 21.7% reported by Ugwuaja et al. [9] This 
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agreement still persists despite the differences in the study design. Our study was conducted in a general out-patient clinic, whereas theirs was a community-based survey. However, both studies were from the same geopolitical zone of Nigeria and probably reflect the same features of the people in the area. The prevalence of 25.7% in our study was lower than the global 48.8% reported by WHO, and the 47.7% for Africa in 1993-2002.
[22] It is also lower than the 51.8% anaemia prevalence in healthy adult Nigerians reported by Olayemi and Halim.
[10]
The differences might be related to disparity in the geographic settings of the subjects. Though, our study population size was 136, it still might reflect the distribution of anaemia in subjects attending the general out-patient clinics in the state, as FMC is a mirror of the healthcare activity of the state. This study demonstrated that anaemia was significantly associated with BMI. It also showed that the prevalence of anaemia increased with underweight. This is in agreement with that reported by Anyabolu et al. [15] which also noted that anaemia increased with underweight in an HIV-seropositive subjects population. Our study subjects were HIV-seronegative subjects. In spite of the difference, anaemia was found associated with underweight. Underweight, in our setting, might be related to malnutrition, low socioeconomic status or infections. [9, 11] However, our study did not evaluate the effects of these parameters on anaemia and BMI.
Serum TG was found to be significantly associated with anaemia and serum cholesterol was a predictor of anaemia in this study. Our finding was similar to the study by Ozdemir et al. [23] in which they found statistically significant positive correlations between the pre-treatment total cholesterol levels and haemoglobin. However, this study assessed Anaemia in premenopausal women, very different from ours conducted in subjects of both gender, and age range of 16-65 years. On the contrary, our study differed from the observation noted in another study which found no significant correlation between anaemia and lipid parameters. [24] This observed difference might be explained, in part, by the difference in the study design, too. Iron store might be influenced by many factors in premenopausal women, the population that they studied. In addition, different levels of iron store would influence haemoglobin levels. No doubt, some of our study subjects were women of child-bearing age, but we did not assess this sub-set for iron store. Nevertheless, our study did not evaluate the probable mechanisms by which serum lipids are influenced in the setting of anaemia.
CONCLUSION
The prevalence of anaemia was high (25.5%) in these subjects. Serum TG was significantly associated with anaemia. Serum cholesterol was a predictor of anaemia. Abnormalities of weight changes and serum lipids were common in anaemic patients attending the general outpatient clinic in Owerri, Eastern Nigeria. There is need for clinicians to routinely search for underweight and lipid abnormalities in subjects with Anaemia attending the general out-patient clinics in Nigeria.
Limitations of the study
Mean cell volume, platelets count, leucocytes count and blood film were not evaluated in this study. These would have enhanced further categorization of anaemia in the study population.
